28
The overall transport model currently developed at IVT in collaboration with TU-Berlin 29 is MATSim (12, 13, 14) , an agent based micro-simulation tool for travel demand and traffic 30 flow modeling. The present paper is part of the ongoing work to implement multiple discrete- 31 continuous extreme value (MDCEV) models into the model frameworks of different fields.
32
In MATSim travel demand is activity based and generated using activity chains from the 33 Swiss national travel diary survey, the Mikrozensus (15).The Mikrozensus is conducted every 34 five years. In the current version of MATSim, the agents can conduct activities (e.g. home, 35 shopping, work, leisure, etc.) inside facilities (buildings). In the iterative solution process the 36 agents optimize their given activity chain. The agents are not part of a household and they have 37 no specific car type allocated to them yet. They only have an attribute that describes their car 38 availability for the mode choice processes.
39
The aim of this work is part of the future improvement of MATSim, so that the agents shall 40 be members of households and specific car fleets will be allocated to the households. This
41
will not only enable analysis of energy consumption on a microscopic level, but also allow the implementation of a behavioral model to forecast the development of the car fleet based on 1 scenarios of different fuel prices and, as a result, of the energy consumption. and the role of its parameters can be found in (24) .
18
Early studies of household fleet composition models were undertaken by Lave and Train experiments with a fuel price variation in the expected range of up to +400% were not found in 28 the literature, except for the study whose data is used in this paper (16).
29
Other studies focus explicitly on the purchase of low consumption cars. A study about households were questioned about their long term reactions to rising fuel costs. The survey 5 was divided in a part on socioeconomic and mobility tool related questions and a three stage 6 stated response survey. In the first part, the respondents are presented six scenarios of fuel prices 7 ranging from CHF 1.5/l to CHF 5.5/l for gasoline. The survey was conducted in face-to-face 8 interviews, in which the interviewer was equipped with a computer-software that simultaneously Figure 1 shows a screen shot of the survey.
15
They could also choose and/or change the mileage traveled by public transport. In the second households can own and use more than one car simultaneously. alternatives (in our case: car types):
In this utility structure, t j is the continuous amount of annual mileage driven with car type j with car type j. In section 3.1 of his paper, Bhat (11) presents a random utility function for the 17 baseline utility:
In which β is a vector of parameters that define the influence of the observed characteristics 19 of the alternative x j . ε j captures the unobserved random utility. By combining the formulas (1) 20 and (2) the overall random utility function for the MDCEV model can be defined as:
By forming the Lagrangian and applying the Kuhn-Tucker conditions and assuming that 22 the optimal allocation of annual mileage satisfies the budget constraint
equals the total VMT of the household), the probability function can be derived. Bhat specifies 24 a standard extreme value distribution for ε j and assumes that it is independent from x j as well as 7 independently distributed across alternatives. The final result for the probability function is:
whereas:
M is the number of alternatives chosen by the individual. If only one alternative is chosen, is an extension of the standard MNL model, allowing multiple choices of continuous amounts.
5
The parameters of the model are estimated using the Log-Likelihood method that maximizes the 6 sum of the log of P over all observations.
7
Model Specification
8
The model used for this paper has no outside good, meaning that there was no alternative that 9 was chosen in every observation. It is obvious that there is no car type which has to be chosen by 10 all households, as for example 'in home time' in time use models or 'housing costs' in household 11 budget allocation models.
12
For the estimation process, the Gauss code provided at Bhat's Web-page (33) is used. The be equal to one for all goods. In this case, the specific utility function is:
In the other configuration tested γ parameters are estimated while α values are fixed to be 17 equal 0. In that case, the specific utility function is:
The models estimated assumed satiation parameters that differ across individuals. In the next three sections, first the β parameters for the discrete choice are discussed with 7 the exception of fuel price, then fuel price is looked at separately and in the third section θ 8 parameters that determine satiation of the allocated VMT are analyzed. 
15
The variable Const is the alternative specific constant compared to the Diesel-Micro choice.
16
In general (few exceptions) bigger cars have lower constant than smaller cars. The strongest However, it has a stronger influence on the satiation parameters as discussed below. is, the less important is the described lack in its capability.
33
The parameters for GA, HT and SC describe the influence of existing mobility tools for the tend to be more negatively influenced by fuel prices as expected.
9
Utility of ADT increases with fuel prices, although only weakly. The maximum differences 10 between the maximum and minimum is only about a fifth of the differences for gasoline sports 11 cars. But still the results indicate that households begin to switch also to ADT cars, but only 12 when fuel prices get very high, or in other words: Fuel needs to be extremely expensive to 13 overcome the lack of comfort and capability of ADT cars that still exists. We can assume that 14 results would look different in ten years if the comfort gap was shrunk by then.
15
Individual Satiation of VMT
16
Above we stated that the influence of income on choice is smaller than in the allocation of VMT.
17
This makes sense considering the following: Households with higher income may also have 18 more cars than ones with lower income and the second or third car is often a smaller than the first.
19
That means that car types are more equally distributed over income levels than VMT allocated 20 to them. The satiation parameter determines how much VMT is allocated to a car type once it is 21 chosen. Satiation for Sport-cars and Luxus-cars is low, that means that if a household owns such a car, it is likely to be used often. This is also true for Public Transport and to MiniMVP-cars,
23
which are often used by families. Small diesel cars are used less frequently when chosen than Jäggi, B., Erath, A., Dobler, C. and Axhausen, K.W.
13
their gasoline counterparts, indicating that they usually function as secondary car. this is if ADT are to be promoted for environmental reasons, it would be important to focus on 8 lower income families because here usage is much higher.
9
The influence of fuel price on satiation is much weaker, but is strongest also for family-cars 10 and ADT-cars. This is interesting insofar that high fuel prices gives additional satiation mainly 11 to cars that have already a high efficiency. When households decide to switch to more efficient 12 cars due to high fuel prices, they also reduce the allocated VMT, which is surprising in first view.
13
The interpretation resulting is that the VMT of an existing (or well known) fleet is very inelastic 
23
The satiation parameters γ = f(Income, fuel price) describe the decreasing marginal utility 24 with an increasing amount of traveled kilometer. The θ constant is highly significant. 
